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This document is organized to meet the three-part dissertation requirement of the National Louis 
University (NLU) Educational Leadership (EDL) Doctoral Program. The National Louis 
Educational Leadership EdD is a professional practice degree program (Shulman et al., 2006).   
For the dissertation requirement, doctoral candidates are required to plan, research, and 
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competent professionals, guided by a critical practical rational model (Browder, 1995). 
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ABSTRACT 
District XYZ has hosted traditional summer school for more than 20 years to 
assist students not quite ready to advance to the next grade.  The district has become 
more diverse, and many students end the school year without solid mastery of that 
grade’s objectives.  Therefore, summer school is a pivotal time for these students who 
have not mastered the grade-level content to gain a solid foundation before moving on to 
the next grade. Because of both the changing needs of the district’s student population 
and the relatively short amount of time in which summer school occurs, technological 
tools that can enhance learning are imperative to help struggling students reach the level 
of their peers by the beginning of the next school year. 
This research investigated the effectiveness of equipping summer school 
classrooms with technology such as SMART boards and student laptops.  Seven 
classrooms with students in grades three through five—four equipped with technology 
and three without—were included in this research.  Based on Northwest Evaluation 
Assessment (NWEA) Measures of Academic Progress (MAP) achievement scores, data 
showed that technology increased student engagement and outcomes, and particularly 
benefited the lowest-performing students.  It is recommended that the district continue 
summer school instruction and plan to equip all classrooms with technology.   
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PREFACE 
Like many educators, I am concerned to watch students struggle to meet standards 
during the school year and then lose much of their newly acquired skills over the long 
summer vacation.  Summer school presents a means to bridge the learning gaps between 
these struggling students and their peers. However, the total hours of summer school 
instruction in District XYZ are limited, and many students face serious deficits that must 
be addressed. The use of technology in the classroom is one way to maximize students’ 
gains in a condensed time frame and put these students back on the right track.  
In a time of budget cuts, summer school programs and “extra” purchases such as 
technology are often considered as possible areas for expense reduction.  It therefore 
becomes important to evaluate the summer school programming in Flossmoor School 
District 161 as well as the effectiveness of technology expenditures.  While we aim for an 
effective summer learning environment that accelerates student learning and supports 
positive development in our students, without assessment it is unclear if such programs 
and equipment reduce or alleviate summer learning loss. We must discover not only the 
effects of summer school, but whether (and to what extent) technology can augment those 
effects. I expect the findings of this research will advise the district’s next five-year plan, 
particularly with regards to program continuance and planned equipment purchases.   
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SECTION ONE: INTRODUCTION 
School systems and teachers increase the knowledge of their students, strengthen 
the thinking skills of our children, and prepare the students to excel at various crafts and 
to achieve immense levels of greatness. However, lingering deficiencies and modern 
developments require school districts to modify the standards and strategies utilized by 
the educational systems. Many scholars have elaborated on the impact that summer 
school and technological programs assert on the intellectual progress and academic 
performances of students (Bai, 2008; Hepplestone, 2011).  Schools can improve 
academic performance by implementing technology-rich summer school programs to 
reduce the summer learning gaps, evaluating the use of technological equipment in the 
classroom setting, and by preparing teachers and students to utilize the many computer 
and technological advancements of the 21st century. 
Summer vacations confront U.S. society with a drastic problem by facilitating a 
glaring learning gap among students (Alexander, 2007).  The extensive break from 
intellectual activities and knowledge acquisition impairs their progress, prevents them 
from advancing their education, and hinders their ability to maintain the academic pace of 
other students who do continue learning during the summer.  
The long break from intellectual stimuli also hampers the learning experience 
upon students’ return. Because their minds neglected educational activities for several 
months, upon returning to the classroom the students struggle to concentrate, absorb 
information, and achieve high test scores. Additionally, the memory loss of prior 
information is another significant problem of summer vacation (McMullen & Rouse, 
2012).  The children who do not enroll in summer programs are typically not challenged 
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to recall or apply previously learned knowledge. The lack of intellectual activities renders 
the students vulnerable to forgetting information, and this can further diminish their 
performance levels.  
Numerous compelling research studies demonstrate that students who do not 
attend summer school experience severe performance declines. Students who take a 
summer break from educational activities exhibit dramatically and disproportionately 
lower test scores than students who attend summer school. While many subjects are 
impacted, the students tend to score especially lower in math, reading, and computation 
skills (Cooper, 1996). Reports also indicate that the students who do not engage in 
summer school display a distinct educational loss—the declined academic performances 
are often equivalent to a two- to three-month lapse, and the summer learning gap widens 
consistently as the grade levels increase. The learning gap has also been associated with 
future impediments. For instance, studies indicate that the gap can reduce the rates of 
high school completion, collegiate enrollment, and professional preparedness (Alexander, 
2007). Thus, the lack of educational activities and intellectual stimuli can diminish the 
learning rates and performance levels of the students. 
Finally, there is strong research that supports the fact that the achievement gap 
widens even further during summer months for students who are categorized as low-
income (Downey, Von Hippel, & Broh, 2004).  These students tend to lose more ground 
than those from advantaged homes.  However, this disparity does not exist when school is 
in session.  This further supports to use of summer school as an intervention to help level 
the playing field and provide equal learning opportunities for all students.     
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District XYZ has offered a traditional summer school program for more than 20 
years to provide support to our students who fail to meet state standards. This program 
began after the 1983 publication of A Nation at Risk, an important landmark in the history 
of school reform in the United States that provided a forceful call for major changes in 
public education.   
The 1990s saw an increased demand for school accountability across the United 
States.  During this time, the state of Illinois began to change its system of evaluating 
student performance. Previously, every three years, state officials made perfunctory visits 
to ascertain that teachers were properly certified, the school board minutes were in proper 
order, and the school schedules matched up with the subjects being taught.  This system 
was decent for basic bookkeeping, but failed to inform state officials of the most 
important issue of all: how effective a job each school was doing of educating its 
students.  Next, a school reform act was passed, requiring all schools to publicly report 
their test scores, financial and demographic information.  Programs such as early 
childhood education and summer school were added to help boost student achievement.  
Then, with the passage of the No Child Left Behind Act of 2001, student test scores 
began to be used as the measure of effectiveness of individual schools and school 
districts.   
Initially, the purpose of our summer school program was twofold: to prevent the 
“learning slide” typical of students who take summer classes because of subpar 
performance during the normal academic year, and to provide reinforcement of important 
learning skills.  
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 Now, however, the summer school program serves students who have difficulty 
mastering required core content and skills.  The number of students attending summer 
school is determined by NWEA/MAP test scores and teacher recommendations.   
The process of selecting students to attend summer school begins with the 
summer school administrator selecting students who have scored significantly below the 
Spring Benchmark Grade Level Score on the MAP test in mathematics and reading. 
Classroom teachers, who see these students on a daily basis, then provide input as to 
whether or not they recommend individual students for summer school.  The classroom 
teachers are also given the opportunity at this stage to add the names of additional 
students they feel might likely benefit from summer school. In addition, the district’s 
English as a Second Language (ESL) population has been increasing steadily over the 
past six years, and an ESL skill-building component was added to the program in 2011.  
It was very evident that there was a huge gap between the academic achievement of ESL 
students and the rest of the school population. 
At the present time, the summer school program is designed to deliver a specific 
curriculum within a condensed period of time, emphasizing the mastery of the students’ 
individual deficiencies. Classes focus on skill building for remedial learners and direct 
instruction for ESL learners. The ESL classes are designed for K–5 students currently 
enrolled in the ESL program. These classes offer 90 minutes of instruction in each 
subject area, four days each week, for a total of six weeks, yielding a total of 36 
instruction hours. The skill-building classes are designed to help students develop skills 
specifically in language arts (reading and writing) and mathematics over the summer 
months.  Each skill-building class is $75 while bus transportation to summer school is 
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another $50; however, these fees are waived for children receiving free or reduced 
lunches. 
In 2006, I served as the summer school administrator for District XYZ.  After a 
review and presentation of summer school data to our school board, it became clear to me 
that our summer school program was not meeting the needs of our ever-changing student 
population. Dr. Joseph Murphy, a national leader in the area of school improvement, 
stated that summer school plays an important role when trying to close the achievement 
gap (Murphy, 2009).  I feel fortunate to have had the structure of this program in place in 
our district. However, since three of our schools continued to struggle to meet the 
standards established for Adequate Yearly Progress (AYP), I felt that we needed to 
review all aspects of this program to make it more effective.   
Our district currently uses several tests to measure the success of our 
students.  Three times a year, we administer the Northwest Evaluation Assessment 
(NWEA) Measures of Academic Progress (MAP) test to assess students in grades two 
through eight in reading and mathematics.  The computerized test is used to measure 
student growth, and to provide students and their teachers immediate feedback on their 
progress. Teachers are also required by our district to use this data to establish individual 
mathematics and reading learning goals.  A detailed report is sent home after each testing 
session, which notifies parents of their student’s overall score in mathematics and 
reading, areas of strength/weakness, and grade-level norms.  
Additionally, the district administered the Illinois Standards Achievement Test 
(ISAT) and the Cognitive Abilities Test (CogAT), which assesses students’ abilities in 
reasoning and problem solving. The state of Illinois issues a detailed report after the 
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students have taken the ISAT, which again is sent home to parents. The ISAT is very 
limited by our district to use for calculation of AYP.  It was utilized by the state of 
Illinois to calculate AYP.  The PARCC test will be used to measure whether students are 
on track to be successful in college and their careers.  The CogAT is used for entrance 
into our Gifted and Talented Program.  If students’ scores are at the 90th percentile or 
above in mathematics or reading on the MAP test, the CogAT test is then administered as 
a screening tool to identify the gifted and talented.  
Purpose 
The purpose of this quantitative study is to determine the level of success of our 
students enrolled in our summer school program by comparing student achievement in 
traditional and technology-rich classrooms.  Ultimately, by comparing student 
achievement between the two different settings, we will gain a better understanding of 
how technology use enhances student learning.    
 In 2010, our district adopted a strategic plan, part of which was to review and 
redesign our current summer school program. The district would like to integrate 
technology into our curriculum to improve student performance.  Recent technological 
innovations and modern computer advancements have generated an abundance of 
inventions and developments that are being integrated into the classroom setting.  Our 
district is currently looking into purchasing iPads and MacBook Air computers for every 
student in the fourth grade and seventh grade.  The ultimate goal is for every student to 
have their own iPad supplied by the district.  As accountability increases, our district 
needs to do something quickly to increase student test scores and enhance their overall 
educational experience.  This is an excellent opportunity to see if student achievement 
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will be positively affected if each student is given a computer.  Will we be doing a better 
job preparing our students to successfully compete in the global marketplace?  
Additionally, how does student achievement in this group compare to students that do not 
have access to classroom technology?    
The strategic plan our district adopted in 2010 laid out our opportunities for 
growth and an action plan to achieve our district goals.  The purpose of this program 
evaluation on summer school is to assess the current state of our summer school program 
and project changes that will support our strategic plan. 
The strategic planning process began with our district administrators forming a 
committee comprised of teachers and community leaders.  This committee helped 
develop goals and strategies that would lead to improvement in five goals areas: Student 
Learning and Achievement, Parental Involvement/Communication, Finance and 
Facilities, School Structure and Organization, and Professional Development.  Our goal 
for Student Learning and Achievement is to have students who have attended district 
schools for three years at achieve at grade-level or better in the areas of math and reading.  
One of the strategies listed to help reach this goal is to review and redesign the current 
summer school program.  This specific study was created to provide feedback to our 
Board of Education regarding our current summer school program.  Another strategy 
listed under this goal is to integrate technology to enhance student learning and 
engagement.  Specifically, that is why we focused on the area of technology in summer 
school.  Unfortunately, many of the school districts in our area have responded to budget 
cuts by eliminating the summer school programs.  Therefore, our school board is taking a 
hard look at summer school this year and how it is affecting student achievement.  How 
EFFECTS OF SUMMER SCHOOL AND EDUCATIONAL TECHNOLOGY 
 
8 
 
is the program benefiting our students?  As the district begins to plan for a 1:1 program, 
we will be reviewing data from our current summer school program on student 
achievement and technology.  Specifically, we seek to answer whether student 
achievement increase in a technology-rich environment, and if the costs of computer 
technology are justified in our educational planning.  
Rationale 
Past practice of our district has been to pilot programs during summer school.  
Therefore, if the program is successful, it will be utilized during the regular school year.  
Currently, our district is looking at moving to a 1:1 environment.  That means that every 
student will be provided with their own district-issued technology device.  Obviously, 
providing every student with an iPad will present a huge cost to the district.  Before 
committing themselves to this expensive program, the school board has asked for data 
that shows that providing all students with their own technology device will increase 
student learning.  Therefore, the 1:1 program was piloted in our summer school program.       
Also, I feel that although we do have a program in place that benefits some 
students, adding more technology into the summer school program would help our 
students excel.  As we move forward, we need to provide the foundation that would lead 
to students utilizing 21st century learning skills more in our classrooms, including 
collaboration, critical thinking, problem solving, creativity, innovation, communication, 
and digital literacy. These skills are necessary to ensure 21st century readiness for each 
and every student.  
In order to thrive in a digital economy, students will need digital age 
proficiencies.  It is important for the educational system to make parallel changes in order 
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to fulfill its mission in society: the preparation of students for the world beyond the 
classroom.  Therefore, the educational system must understand and embrace the 21st 
century skills within the context of rigorous academic standards.  Technology needs to be 
used to help children develop critical-thinking, problem-solving, communication, 
creativity, innovation, and collaboration skills. 
The students who attend summer school are our lowest-performing 
students.  They are the most difficult to reach, and utilizing technology in the classroom 
may help motivate them and in turn, help them learn better (Hepplestone, 2011). The 
technological skills not only enhance their computer-based learning, but also are 
purported to enrich high-order thinking skills (Parsons & Taylor, 2011). When teaching 
to the new generation of 21st century learners, these skills must be incorporated into the 
curriculum.  Research has shown that many of our students are leaving high school 
unprepared for college and the real world.  New tools and skills will be needed to help 
these students be successful.  The new tools required are those related to technology.  
I believe an effective summer learning program is one that both successfully 
accelerates learning and supports positive youth development as part of a proactive 
approach to stemming summer learning loss. The program must achieve a high quality 
through strong leadership, careful planning, extensive staff development, strategic 
partnerships, continual evaluation, and a focus on sustainability.  I am specifically 
interested in the topic of summer school and technology because it is part of our district’s 
five-year strategic plan. Under “Student Learning and Achievement,” the plan states that 
our overall goal is for all students to demonstrate 100 percent mastery of grade-level 
skills. One of the strategies identified to achieve this goal is to redesign the current 
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summer school program and to add more technology in the classrooms to support 
learning. 
Goals 
The goals of this study are to examine the relationship among the NWEA/MAP 
scores in reading and mathematics, participation in summer school, and the use of 
technology in the classroom. The population in this study consists of elementary school 
students in grades three through five who attended summer school and took both the 
spring 2011 NWEA/MAP test and the fall 2011 NWEA/MAP test.  Students in this study 
represent the various sub-groups in our district and were evenly dispersed between the 
control classroom and the technology-rich classroom.   
The independent variables in this study are summer school participation and 
whether the student is enrolled in a technology-rich classroom during summer school. 
The dependent variable will be NWEA/MAP test data (reading and mathematics) from 
spring 2011 and fall 2011. The students must have taken both tests and attended summer 
school to be included in the data.  Quantitative and qualitative data will be gathered by 
conducting interviews with the summer school staff and by reviewing and analyzing 
student assessment scores, observations, and enrollment data. 
Research Questions 
1. Overall, do the NWEA/MAP achievement scores improve between the final spring 
administration and first fall administration for students who attended summer school? 
2. Does the use of technology as a support for 21st century learning skills impact student 
achievement for students who attended summer school, as measured by the 
NWEA/MAP?  
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3. Is the instruction that takes place in our summer school classes more effective when 
technology is utilized?  
4. Are students enrolled in our summer school program more engaged in learning when 
technology is integrated into the daily curriculum? 
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SECTION TWO: REVIEW OF LITERATURE 
Introduction 
This study will examine the effectiveness of our summer school program as it 
relates to the use of technology and increased learning for those students in a technology-
rich environment.  We are well aware of the fact that technology can be used to improve 
teaching and learning and help our students be successful.  There is a strong research base 
that describes how technology strengthens student engagement and learning 
(Hepplestone, 2011; Parsons & Taylor, 2011; Ringstaff & Kelley, 2002; White, 
Ringstaff, & Kelley, 2002; Wolper-Gawron, 2015).  As noted by several of the studies 
listed above, technology is the key to increasing the number of engaged students in the 
classrooms and should be utilized to strengthen 21st century learning skills. In this 
literature review, I will discuss resources related to the purposes of summer school, 
student support, best practice, and the benefits of technology use.  
Purposes of Summer School 
Summer schools serve multiple purposes for students and families and have often 
been seen as an ideal time to help students gain academic ground and feel success.  The 
current need for summer school is driven by calls for an educational system that is 
competitive globally and embodies higher academic standards (Alexander, 2007).   
Effective summer school programs serve several purposes.  To begin with, 
summer school increases the time children spend in a formal educational setting 
(Matsudaira, 2008).  The classes offered in summer school may be remedial in nature.  
That means the classes are providing reinforcement of the previous year’s skills.  
Oftentimes the student has not shown mastery of the skills that were taught in that 
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particular subject area and must attend summer school to be able to advance to the next 
grade level.   
Furthermore, some summer schools programs provide enrichment classes to 
students that will help advance their knowledge base of that particular subject area 
(Olszewski-Kubilius, 2003).  Additionally, students with Individual Educational Plans 
(IEPs) will receive the same services that they receive during the regular school year 
during summer school as well (Borman & Boulay, 2004).  This time can also be used to 
remedy learning deficits and ensure that students with learning disabilities receive the 
supplemental help they need throughout the summer.   
Finally, summer school programs help to lessen inequalities across all income 
groups (Downey, Von Hippel, & Broh, 2004).  Although all students benefit from 
summer school, students from middle-class homes show larger positive effects than 
students from disadvantaged homes.  Remedial programs like summer school have a 
larger effect when the program is relatively small and instruction is individualized.  
Student Support 
Summer school in most districts throughout the state of Illinois is largely used to 
support the lowest-performing students.  We have found that these students have a hard 
time with focus and attention.  Additionally, they have not experienced much success 
with school.  For the most part, these students do not find school enjoyable and lack 
motivation.  They are largely disengaged, and when we try to share information using old 
methods that lack interactivity, they tune us out (Callary, 2008).  We are aware of the fact 
that most content presented in the core academic areas is presented through print-based 
mediums (textbooks, worksheets, or lectures).  Students who cannot read or write well or 
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have difficulty with memory or attention do not have access to the content presented 
through these methods and thus will not have an opportunity to learn the content 
(Southeast Regional Vision for Education, 2001). 
Best Practice 
Educators are currently rethinking how best to use the summer to help students 
improve academic proficiency.  Teachers are finding that technology, if harnessed 
correctly, can play a crucial role (Butzin, 2001).  Summer school is a wonderful time to 
reinforce learning for our students, and technology may be used to help students retain 
more of what they learned.  Summer educators across the country are seeing the use of 
technology as a promising strategy for keeping students engaged in learning and 
sharpening academic skills.  Using 1:1 technology in the classroom provides the ability 
for students with diverse learning styles the opportunity to engage with ideas in ways not 
previously possible (Dunleavy, Dexter, & Heinecke, 2007; Education Development 
Center Inc , 2011). 
Technology supports classroom strategies by creating new routes to learning, 
addressing multiple learning needs, and providing forums for individualized access to 
content and expression (Hobgood & Ormsby, 2010; Education Development Center Inc , 
2011).  Classroom computers (1:1) have become more prevalent in schools as a means of 
engaging students.  The purpose of these technology tools is to interest students by 
providing not only a visual tool, but also an interactive experience with content (Fortuna, 
2009).  Research supports the contention that interactive whiteboards and classroom 
computers (1:1) help students grasp concepts more quickly, because students are more 
attentive and motivated to participate in the lesson.   
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Everyone learns differently, and much of what teachers present to students is done 
orally.  However, given that just 10% of learners are auditory, instruction that is auditory-
based is likely to miss up to 90% of the learners (Recesso & Orrill, 2008).  How do we 
reach those students?  Clearly, the 80–90% of our students who are visual learners need 
to see the information (Marzano, 2009).  This is where technology tools like the 
interactive whiteboard and classroom computer (1:1) come in.  They effectively reach all 
types of learners.  Visual learners can see what you're trying to explain; auditory learners 
can hear you as you explain it; and kinesthetic learners can interact physically with the 
board.  Furthermore, interactive smart boards have been proven to increase student 
achievement test scores especially in mathematics.  According to a study by Oleksiw 
(2008), 100% of observed students passed the state exam after taking a pre-test and being 
instructed with an interactive white board on a daily basis. 
Technology Use Benefits Student Engagement 
In terms of use of technology, it can be said that today’s students are different 
from their predecessors.  According to Palfrey and Gasser, they are “all digital natives 
who understand and use technology with ease” (2008, p. 4). Today’s students actually 
think differently and therefore need to be taught differently.  New tools and new 
resources that can be used in educational settings are being developed constantly (Junco 
& Mastrodicasa, 2007).  Therefore, we need to ask ourselves if our schools are providing 
the learning tools that meet the needs of 21st century students.  Today's students use the 
Internet as their preferred tool for learning outside the classroom.  Therefore, effective 
schools need to provide enough computers for both teachers and students to have 24/7 
access (Henke, 2007).  Our current students have spent most of their lives surrounded by 
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and using computers, video games, digital music players, cell phones, and all the other 
toys and tools of the digital age.  Today's average college graduates have spent less than 
5,000 hours of their lives reading, but more than 10,000 hours playing video games, not 
to mention 20,000 hours watching TV.  Computer games, email, the Internet, cell phones, 
and instant messaging are integral parts of their lives (Prensky, 2008).   
To support these claims, Apple spent several years studying the computer’s effect 
on classrooms and investigating the results of teachers and children routinely using 
technology (Sandholtz, Ringstaff, & Dwyer, 1997).  The Apple Classrooms of Tomorrow 
Project had researchers follow several students through high school to obtain their data 
and findings.  They spent years in the field closely observing and interviewing six 
students throughout their four years of high school.  These students were given unlimited 
access to computers; researchers wanted to see the impact of high computer access upon 
thinking and learning (Tierney, 1992).  Students who were interested in participating in 
this study first submitted their names, and six were then randomly chosen from that 
group.  Ultimately, the researchers found that children’s engagement increased with 
routine technology use in the classroom. With increased student engagement comes 
increased learning.  With this group of six students, researchers saw a dramatic shift in 
students’ thinking, learning, and interaction, therefore supporting the statement that the 
use of computers increases student engagement.   
In another decade-long study, researchers investigated the impact of a computer-
integrated instructional program called Project CHILD (Computers Helping Instructional 
Learning Development).  They found that elementary students in project classrooms from 
kindergarten through fifth grade consistently had “higher test scores than their 
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counterparts in a traditional, self-contained classroom” (Butzin, 2001, p. 3).  In CHILD 
classrooms, students engaged in reading, writing, or mathematics tasks at learning 
stations, including a computer station with three to six computers.  Positive results were 
found with students at both high- and low-achieving schools.  Moreover, longitudinal 
studies found that students who had been in Project CHILD classrooms during their 
elementary years had higher grade-point averages, higher standardized test scores, and 
more enrollments in advanced math courses at the middle-school level than students who 
had not participated in the project.   
Additionally, technology assists students in cultivating new skills such as 
knowing, sharing, and collaborating.  Students need to have proficiency in each area to be 
successful in college and beyond. Increasing the use of technology in the classroom may 
benefit all students and ultimately lead to better test scores due to a higher level of 
engagement (Baek, 2008). 
Conclusion 
Summer school is a time for increasing learning.  This study looks at the success 
of our district summer school program while focusing on technology as a support for 
student achievement.  Technology use has been proven to increase student engagement 
especially in remedial programs like summer school (Parsons & Taylor, 2011). With 
NCLB, SB 1, and the ECAA Act, we are now responsible for the learning of all students.  
Student growth now plays a big part in teacher evaluation and states are now left with the 
task of developing their own measures of student success.  By incorporating technology 
into the classroom and issuing each student their personal learning device (1:1), I believe 
that this daunting task will be accomplished. 
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SECTION THREE: METHODOLOGY 
Research Design Overview 
In this study, I will analyze data collected from the summer school program. The 
students who attended the program were enrolled in grades three through five.  The study 
focuses specifically on the effects of the 2011 six-week summer school program, as well 
as the fall of 2011.  I will observe the classrooms of students in grades three through five 
in summer school utilizing a classroom walk-through tool designed specifically for this 
study (see Appendix A).  This tool will help collect data from each visit on classroom 
grouping formats, specifically addressing technology and learner engagement.  I will 
analyze assessment data after the fall 2011 NWEA/MAP test scores are uploaded to see if 
there is indeed growth and if students enrolled in technology-rich classrooms had more 
growth when compared to students enrolled in the traditional classrooms. 
Participants 
Teachers and students participated in this study.  Specifically, we used the data 
collected from the students enrolled in the summer school program in grades three 
through five who took the NWEA/MAP test in the spring of 2011 and again in the fall of 
2011.  The teachers who taught skill courses for grades three through five in our summer 
school program were interviewed and had their classrooms observed on two separate 
occasions.  It is important to note, that each grade level in the summer school program 
had two classrooms in grades three through five: the control classroom and the 
technology-rich classroom.  The students placed in these classrooms were evenly 
separated between the control classroom and the technology-rich classroom in each grade 
level.     
EFFECTS OF SUMMER SCHOOL AND EDUCATIONAL TECHNOLOGY 
 
20 
 
Data Analysis Techniques 
Specifically, I used the SPSS statistics program, which is a comprehensive 
program to analyze the NWEA/MAP data.  I used the Q-Q plots to show how well the 
data fit to the normal distribution of the residuals.  The only purpose of using this type of 
graph is to show that the analysis we used was appropriate.  If the dots don't fit closely to 
the line, then it would be a problem.  The line, despite being straight, represents the 
normal curve flattened.  More specifically, these plots show the appropriateness of using 
“parametric statistics.”  The specific analyses we used are this type and require that the 
data be normally distributed.  Deviations show how they are either above or below the 
normal curve at that point along it.   
Additionally, we used histograms to serve the same purpose, showing us the 
shape of the responses, another plot of residuals.  They are supposed to be compared 
visually to the bell-shaped curve and should roughly resemble the normal curve, tall in 
the middle and tapering off in both directions.  Later histograms (pages 45–46 for 
example) show levels of the variable so we can see if they change over time, as well as 
the general distribution shape again.  Residuals are the amount of error in the prediction 
made by the regression line.  They are the distance between the observed data point and 
the line at the same x value.  Finally, we used t-tests, which basically test for differences 
between groups.  When checking for change within a group, measured twice before and 
after, that is a “paired samples t-test.”  By paired, we mean that the same people are 
tested twice, so the data in both groups are highly related. Unless the program is having 
an effect and the people are learning, we expect the same person to score similarly both 
times.  When the result is significant, we say that there was a change in the scores.  When 
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not significant, we say that there was no change, or at least not enough change to be sure 
it is significant.  We also did independent-samples t-tests when groups were not 
paired.  In this case we mean that different people are in each group, instead of the same 
group tested twice.  This was how we compared the different types of classrooms.  The 
students in each group are not the same, thus not paired.”  
Data Gathering Techniques 
Next, I interviewed the teachers that taught the third- through fifth-grade skill-
building classes in summer school.  The questions will focus on classroom/summer 
school experience, technology, 21st century skills, and critiques of our current program.  
This information will be used to plan for the 2012 summer school program.    
Additionally, it is anticipated that students in a technology-rich classroom will 
out-perform students who were grouped in a traditional classroom.  Therefore, 
theoretically, if students were taught in a classroom where technology was incorporated 
into the daily curriculum, the students would perform better than the students who were 
not taught in such an environment.  Additionally, we would expect to see an increase in 
NWEA/MAP test scores when comparing the spring 2011 and fall 2011 scores in reading 
and mathematics for all students enrolled in summer school. 
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SECTION FOUR: FINDINGS 
 In order to address my research questions, I drew upon classroom observations, 
teacher interviews, and test scores. Below I report my results for each of these data 
sources before synthesizing the information to form conclusions.  
Classroom Observations 
On two separate occasions during July 2011, I observed the seven third- through 
fifth-grade classrooms at District XYZ summer school utilizing the classroom walk-
through tool.  The classroom walk-through is a brief, structured, non-evaluative 
classroom observation strategy used by many principals to gather classroom information 
(see Appendix A).  During the time of the walk-through, I remained in each classroom no 
longer than four minutes and filled out a pre-approved classroom walk-through checklist.  
All of the classroom walk-through data was then compiled at the end of the second 
observation on an additional CWT form (See Table 1 for an example). Below I describe 
what I observed in relation to each of the area of foci on the CWT form and the frequency 
of focus area (See Table 2).  
 Table 1. Classroom walk-through tool  
Date: 7/5/11, 7/12/11 Grades: 3 through 5 Course/Contact: Summer 
School 
Time: 9:00 and 10:30am Subject: Reading & Math Focus: 
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Table 2. 21st century skills (check as appropriate) 
5 Critical Thinking and Problem Solving 4 Accessing and Analyzing Information 
8 Collaboration and Cooperative 
Learning 
2 Curiosity and Imagination 
2 Initiative and Entrepreneurialism  
2 Effective Oral and Written 
Communication 
  
Critical Thinking and Problem Solving:  Students may be analyzing different 
points of view and making connections between information.  They may also be working 
on solving problems while working with the teacher to clarify their questions.  Based 
upon the given description, I observed critical thinking and problem solving in five 
classrooms during my observations. .    
Collaboration and Cooperative Learning:  Students may be brainstorming or 
working with a group to share ideas and incorporate group input into the assignment.  
Members of the group may work together to effectively accomplish a common goal and 
share their ideas with the class.  Based upon the given description, I observed 
collaboration and cooperative learning in eight classrooms.  
Initiative and Entrepreneurialism:  Students may be working individually to 
complete tasks without direct oversight.  Therefore, they may be managing their own 
workload and finishing assignments within a specific time limit.  During summer school I 
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visited each of the seven classrooms on two separate occasions and combined the results 
from both observations.  Based upon the given description, I observed initiative and 
entrepreneurialism in two classrooms.  
Effective Oral and Written Communication:  Students may be articulating their 
thoughts to the class through oral or written forms and contexts.  In turn, they may be 
listening effectively to the teacher or other students to gain additional knowledge 
regarding the specific skill being discussed or taught.  Based upon the given description, I 
observed effective oral and written communication in two classrooms.  
Accessing and Analyzing Information:  Students may be using information 
accurately and creatively to solve problems or answer questions.  They may be working 
to understand where to find the information and how to access it within the time limit 
they have been given.  I observed students accessing and analyzing information in four 
classrooms during my observations.  
Curiosity and Imagination:  Students may incorporate feedback effectively to 
produce assigned work.  They may choose to use new ideas to increase both innovation 
and quality of work. During summer school I visited each of the seven classrooms on two 
separate occasions and combined the results from both observations.  Based upon the 
given description, I observed curiosity and imagination in two classrooms.    
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During my observations, I noticed that four of the seven classrooms were 
technology-rich.  A SMART board was in every one of the classrooms and the students 
all had access to laptops.  Every time I observed the technology-rich classrooms, I 
observed the teacher using the classroom technology (i.e., SMART board or student 
laptop) (See Table 3).  
Table 3. Classroom technology (check the classroom technology being used) 
 
SMART Board      8 
1:1 Student Lap Top    8 
 
  Additionally, when I observed these classrooms, the teacher was using different 
classroom grouping structures every time (See tables 4-6).  I observed cooperative 
learning groups, whole-group instruction, guided reading, and inquiry-based learning.  
These types of instruction methods are student-centered.  In the traditional classrooms, I 
observed direct instruction during each of the observations.  Direct instruction is the most 
common and easiest method of delivering instruction.  Direct instruction is when the 
teacher presents information to the class through modeling, demonstrations, or lectures. 
This type of instruction is teacher-centered.   During these classes, most of the students 
were compliant, but several exhibited off-task behaviors (See Table 6).  In all of the 
classrooms with technology, I observed elements of critical thinking, communication, 
collaboration, creativity, and technology fluency, which are 21st century skills.  
Specifically, I saw the SMART board or student laptops being used to develop KWL 
charts, graphic organizers, word study activities, math stations, videos, multiple 
choice/Jeopardy games, interactive math activities, and PowerPoint presentations. 
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Technology also allowed use of the internet to support instruction, access to virtual field 
trips, and ways to teach editing skills using editing/proofreading marks.  In every 
technology-rich classroom there was a very high level of engagement.    
 
Table 4. Identify grouping format (If paired or small groups please check based on 
Ability or Random/Interest/Learning Style) 
 
5  Whole Group  
1 Individual  
2 Paired groupings based 
on: 
(check one) 
 Ability 
X 
Random/Interest/Learning 
Style 
6 Small Groups based 
on: 
              (check one) 
X Ability  Random/Interest/Learning 
Style 
 
 
Table 5. Type of instruction 
 
5 Direct: Explicit teaching of a skill-set using modeling or demonstration (teacher-
centered) 
 
6 Indirect: High level of student involvement in observing, investigating, drawing 
inferences from data, or forming hypotheses (student-centered) 
 
2 Interactive: Discussion and sharing among participants (student-centered) 
 
1 Independent: Planned independent study by students under the guidance or 
supervision of a classroom teacher (student-centered) 
 
0 Experimental: As a cycle consisting of five phases—experiencing, sharing or 
publishing, analyzing or processing, inferring or generalizing, and application 
(student-centered) 
 
 
Table 6. Identity levels of learner engagement 
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6 Engaged: Most students authentically engaged 
7 Compliance: Students are willingly compliant, ritually engaged 
1 Rebellion/Retreatism: Many students actively reject the assigned task or substitute 
other activity 
 
 
Teacher Interviews 
During the month of September 2011, I interviewed all seven teachers from third 
through fifth grade who taught in the summer school 2011 program using the interview 
questionnaire developed in the summer of 2011 (see Appendix B). Their responses are 
listed below (See Table 7). 
Table 7. Teacher Demographics and Classroom Characteristics 
 0-1 2-3 4-5 6+ 
Years Teaching Summer School 5 1 1 0 
 Yes No   
SMART Board or (1:1) Student Laptops? 4 3   
21st Century Skills Evident? 
 
4 3   
Excellent Qualities in the Summer School 
Program 
 Half-day program 
 Small class sizes 
 Abundance of 
supplies/supplemental 
materials 
Areas for Improvement in the Summer School 
Program 
 Curriculum/curriculum 
map 
 Pacing guides, 
assessments, benchmarks 
 Communication between 
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teachers of the school year 
vs. summer school 
 Planning time 
 Technology 
 Attendance policy 
 
The first question of the teacher interview dealt with the grade level that they 
taught during summer school.  All of the teachers taught between grades three and 
five.  The second question asked if this was the teacher’s first time teaching summer 
school. It was for five of the seven interviewees.  The next question asked if they had a 
SMART board or student laptops in their classroom.  Four out of the seven teachers 
answered yes.  The next question asked if they utilized some piece of classroom 
technology on a daily basis and 100 percent of the answers were yes from the teachers 
who had technology in their classroom.  Additionally, the next question asked if having 
technology in the classroom helped them incorporate the 21st century skills into the 
curriculum.  (The teachers were provided a handout listing those 21st century skills.)  All 
of the teachers with the SMART boards or student laptops in their classroom answered 
yes and reported that the presence of technology made it easier to provide more 
opportunities for these skills to be utilized in the classroom.   
When asked to identify the excellent qualities of the summer school program, the 
teachers noted the positive benefits of a half-day (rather than full-day) program and that 
the groupings in the classroom were more manageable due to smaller class sizes.  
Additionally, the teachers felt there was an abundance of supplies and supplemental 
materials.   
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When asked to provide suggestions for improvement, teachers noted the absence 
of a real curriculum and a curriculum map.  The lack of pacing guides, assessments, or 
benchmarks created problems for teachers.  An additional issue was that many of these 
students had received failing grades during the school year.  However, there was nothing 
in place to show the teachers the students’ grades from the school year except if they had 
an IEP.  Additionally, there was not enough time to plan effectively for the program or to 
review the needs of each student.  Teachers also noted the absence of technology in every 
classroom in terms of SMART board and student laptops.   
Test Scores 
Additional data for this study consisted of NWEA/MAP test scores in math and 
reading for the third- through fifth-grade students in summer school who took both tests.  
Specifically, we examined the students' RIT scores in the spring of 2011 and fall of 
2011.  The RIT (Rausch Unit) Scale, a curriculum scale that uses individual item 
difficulty values to estimate student achievement, is an equal interval scale.  Students are 
assigned an RIT number that correlates to achievement at a specific grade level.  We 
compared the RIT scores in reading and math of students who were in a traditional 
classroom and those in technology-rich classrooms.  Next, we determined the difference 
in scores from the spring to fall administration for every student in grades three through 
five.  Then we reviewed student rosters for grades three through five and highlighted the 
teachers/students who had SMART boards and student laptops in their classrooms.  Since 
not many students are enrolled in summer school, it is very easy to balance every class.  
All of the K–5 students enrolled in summer school take the math skill-building class and 
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the reading skill-building class.  Summer school goes from 8:30 to 11:30 a.m. Both skill-
building classes last one hour and 30 minutes.   
There were 36 students in grades three through five who were enrolled in a 
traditional classroom during summer school and took the spring and fall 2011 
NWEA/MAP test.  Additionally, 37 students in grades three through five were enrolled in 
a technology-rich classroom during summer school and took the spring and fall 2011 
NWEA/MAP test.   
We then found the average RIT gains for the total number of students who were 
enrolled in a traditional classroom versus a technology-rich classroom.  Additionally, we 
found the average growth for all students by specific grade level.  Based upon the 
NWEA/MAP scores, there was an average growth of 5.7 RIT points in third-grade math 
for the students who were in technology-rich classrooms (see Table 8), compared to an 
average growth of 3.67 RIT points for those who were enrolled in traditional classrooms 
(see Table 9).  Therefore, the students in the technology-rich classrooms grew an average 
of 1.5 RIT points more than the students in the traditional classrooms.   
In third-grade reading, there was an average growth of 2.33 RIT points for the 
students who were in the technology-rich classrooms (see Table 10), compared to 1.38 
RIT points for those in the traditional classrooms (see Table 11).  Therefore, the students 
that were in the technology-rich classrooms grew an average of 0.95 RIT points more 
than their counterparts in traditional classrooms.   
 
 
Table 8. Third-grade mathematics (technology-rich classroom) 
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 Spring 2011 MAP Score Fall 2011 MAP Score Difference 
Student 1 178 182 +4 
Student 2 175 178 +3 
Student 3 169 181 +12 
Student 4 174 179 +5 
Student 5 167 180 +13 
Student 6 182 180 -2 
Student 7 163 171 +8 
Student 8 179 177 -2 
Student 9 186 191 +5 
Student 10 184 187 +3 
Student 11 171 183 +12 
Student 12 180 181 +1 
Average Difference: +5.17 RIT points 
 
 
 
 
 
 
 
 
Table 9. Third-grade mathematics (traditional classroom) 
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 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
Student 1 176 177 +1 
Student 2 169 170 +1 
Student 3 180 177 -3 
Student 4 174 176 +2 
Student 5 180 185 +5 
Student 6 179 180 +1 
Student 7 163 178 +15 
Student 8 180 177 -3 
Student 9 177 191 +14 
Student 10 184 180 -4 
Student 11 179 179 +0 
Student 12 165 177 +12 
Average Difference: +3.67 RIT points 
 
 
 
 
 
 
 
Table 10. Third-grade reading (technology-rich classroom) 
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 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
Student 1 176 182 +6 
Student 2 173 176 +3 
Student 3 170 173 +3 
Student 4 171 173 +2 
Student 5 168 170 +2 
Student 6 180 181 +1 
Student 7 167 177 +10 
Student 8 177 180 +3 
Student 9 184 182 -2 
Student 10 179 176 -3 
Student 11 172 174 +2 
Student 12 178 179 +1 
Average Difference: +2.33 RIT points 
 
 
 
 
 
 
 
Table 11. Third-grade reading (traditional classroom) 
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 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
Student 1 173 173 0 
Student 2 168 170 +2 
Student 3 177 174 -3 
Student 4 173 174 +1 
Student 5 178 180 +2 
Student 6 177 179 +2 
Student 7 165 170 +5 
Student 8 179 177 -2 
Student 9 175 180 +5 
Student 10 182 180 -2 
Student 11 176 177 +1 
Student 12 166 170 +3 
Student 13 179 180 +4 
Average Difference: +1.38 RIT points 
 
In fourth grade, there was an average growth of 4.42 RIT points in math for the 
students who were in technology-rich classrooms when comparing the spring NWEA 
scores and the fall NWEA scores (see Table 12).  Fourth-grade students enrolled in 
traditional classrooms showed an average growth of 3.67 RIT points in math (see Table 
13).  Therefore, the students in the technology-rich classrooms grew an average of 0.75 
RIT points more than those in the traditional classrooms.   
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In fourth-grade reading, there was an average growth of 3.45 RIT points for the 
students who were in the technology-rich classrooms (see Table 14), compared to an 
average growth of 3.00 RIT points for the students in the traditional classrooms (see 
Table 15).  Therefore, the students who were in the technology-rich classrooms grew an 
average of 0.45 RIT points more than the students enrolled in the traditional classrooms.   
Table 12. Fourth-grade mathematics (technology-rich classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
Student 1 181 186 +5 
Student 2 185 188 +3 
Student 3 179 191 +12 
Student 4 184 190 +6 
Student 5 177 190 +13 
Student 6 192 190 -2 
Student 7 173 181 +8 
Student 8 189 187 -2 
Student 9 196 197 +1 
Student 10 194 197 +3 
Student 11 181 188 +7 
Average Difference: +4.42 RIT points 
 
Table 13. Fourth-grade mathematics (traditional classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
EFFECTS OF SUMMER SCHOOL AND EDUCATIONAL TECHNOLOGY 
 
36 
 
Student 1 176 177 +1 
Student 2 169 170 +1 
Student 3 180 177 -3 
Student 4 174 176 +2 
Student 5 180 185 +5 
Student 6 179 180 +1 
Student 7 163 178 +15 
Student 8 180 177 -3 
Student 9 177 191 +14 
Student 10 184 180 -4 
Student 11 179 179 +0 
Average Difference: +3.67 RIT points 
 
 
 
 
 
 
 
 
Table 14. Fourth-grade reading (technology-rich classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
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Student 1 180 184 +4 
Student 2 182 184 +2 
Student 3 178 185 +7 
Student 4 182 182 +0 
Student 5 179 187 +8 
Student 6 190 191 +1 
Student 7 176 183 +7 
Student 8 188 190 +2 
Student 9 192 195 +3 
Student 10 191 191 +0 
Student 11 183 187 +4 
Average Difference: +3.45 RIT points 
 
 
 
 
 
 
 
 
Table 15. Fourth-grade reading (traditional classroom)  
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
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Student 1 183 188 +5 
Student 2 191 190 -1 
Student 3 188 190 +2 
Student 4 180 188 +8 
Student 5 186 191 +5 
Student 6 179 185 +6 
Student 7 192 191 -1 
Student 8 187 188 +1 
Student 9 177 184 +7 
Student 10 186 185 -1 
Student 11 190 192 +2 
Average Difference: +3.00 RIT points 
 
In fifth-grade math, there was an average growth of 4.84 RIT points for students 
enrolled in the technology-rich classrooms (see Table 16) versus an average of 3.92 RIT 
points for the students enrolled in the traditional classrooms (see Table 17).  Therefore, 
the students in the technology-rich classrooms grew an average of 0.92 RIT points more 
than the latter group. 
In fifth-grade reading, there was an average growth of 3.77 RIT points for the 
students in the technology-rich classrooms (see Table 18), while there was an average 
growth of 3.25 RIT points for the students who were in the traditional classrooms (see 
Table 19).  Therefore, the students in the technology-rich classrooms grew an average of 
0.52 RIT points more than those in the traditional classrooms.   
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Like most school districts in the nation, ours faces the challenge of summer loss, 
in which most students experience a drop in the NWEA/MAP scores from spring to fall.  
On average, there was growth from the students who attended summer school when 
comparing their spring to fall scores.  
Table 16. Fifth-grade mathematics (technology-rich classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
Student 1 191 203 +12 
Student 2 196 199 +3 
Student 3 200 210 +10 
Student 4 199 208 +9 
Student 5 194 200 +6 
Student 6 202 204 +2 
Student 7 201 210 +9 
Student 8 203 200 -3 
Student 9 204 206 +2 
Student 10 208 211 +3 
Student 11 200 207 +7 
Student 12 209 207 -2 
Student 13 207 212 +5 
Average Difference: +4.84 RIT points 
Table 17. Fifth-grade mathematics (traditional classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
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Student 1 201 204 +3 
Student 2 200 205 +5 
Student 3 202 208 +6 
Student 4 198 201 +3 
Student 5 199 210 +11 
Student 6 205 208 +3 
Student 7 200 205 +5 
Student 8 197 201 +4 
Student 9 203 208 +5 
Student 10 206 210 +4 
Student 11 206 204 -2 
Student 12 208 208 +0 
Average Difference: +3.92 RIT points 
 
 
 
 
 
 
 
Table 18. Fifth-grade reading (technology-rich classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
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Student 1 198 203 +5 
Student 2 200 202 +2 
Student 3 197 205 +8 
Student 4 201 208 +7 
Student 5 199 203 +4 
Student 6 208 209 +1 
Student 7 204 210 +6 
Student 8 209 211 +2 
Student 9 203 206 +3 
Student 10 207 211 +4 
Student 11 202 207 +5 
Student 12 210 207 -3 
Student 13 211 216 +5 
Average Difference: +3.77 RIT points 
 
 
 
 
 
 
Table 19. Fifth-grade reading (traditional classroom) 
 Spring 2011 MAP 
Score 
Fall 2011 MAP 
Score 
Difference 
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Student 1 207 210 +3 
Student 2 202 205 +3 
Student 3 200 206 +6 
Student 4 199 201 +2 
Student 5 202 210 +8 
Student 6 205 208 +3 
Student 7 200 205 +5 
Student 8 197 201 +4 
Student 9 205 207 +2 
Student 10 203 209 +6 
Student 11 206 204 -2 
Student 12 209 208 -1 
Average Difference: +3.25 RIT points 
 
 
 
 
 
 
Graphs 
The Normal Q-Q Plot  
The Normal Q-Q plot is used to check for the normal distribution of data.  This 
graph also helps to ensure that the data used in this program evaluation was not skewed in 
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any way.  The points represent actual MAP scores; the line represents the expected 
growth on the MAP test.  From the graphs below, we can see that the MAP assessment 
data was a viable resource to use.  
Figure 18. Spring MAP score in mathematics (traditional classroom) 
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Figure 19. Spring MAP score in mathematics (technology-rich classroom) 
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Figure 20. Fall MAP score in mathematics (traditional classroom) 
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Figure 21. Fall MAP score in mathematics (technology-rich classroom) 
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Figure 22. Change in MAP score, mathematics (traditional classroom) 
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Figure 23. Change in MAP score, mathematics (technology-rich classroom) 
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Figure 24. Spring MAP score in reading (traditional classroom) 
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Figure 25. Spring MAP score in reading (technology-rich classroom) 
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Figure 26. Fall MAP score in reading (traditional classroom) 
 
Figure 27. Fall MAP score in reading (technology-rich classroom) 
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Figure 28. Change in MAP score, reading (traditional classroom) 
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Figure 29. Change in MAP score, reading (technology-rich classroom) 
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Histogram 
The histogram shows the change in MAP scores.  Specifically, we are looking at 
the shape of the responses, which should resemble the shape of a normal curve.  Doing so 
allowed us to see if the MAP assessment data used to show growth was an applicable 
resource to employ.  The distributions for the difference scores (all grades and subjects 
combined) are as follows: 
Control Group Tech-Rich Group 
Figure 30. Distribution of all scores 
(traditional classroom) 
 
 
Figure 31. Distribution of all scores 
(technology-rich classroom) 
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It is important to note that when the students complete their NWEA/MAP test, a 
number flashes onto the screen after the final question.  This number is called a RIT 
(Rasch Unit) score (Sheilds, 2008).  These scores provide accurate measurements of how 
students are performing in a variety of subjects, as well as across the nation and within 
our district.  The average (mean) growth for a school year (fall to spring) for third grade 
in reading is 9.3 RIT points; fourth grade is 6.8 RIT points; and fifth grade is 5.2 RIT 
points.  For mathematics, the mean growth for third grade is 11.0 RIT points; fourth 
grade is 8.7 RIT points; and fifth grade is 8.1 RIT points.  These numbers are based upon 
the RIT Scale Norms Study completed by NWEA in December 2011.  Based upon the 
results from our summer school program, you can see that some students scored above 
the average RIT growth when comparing spring to fall MAP scores and some scored 
below the average, as well.   
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Paired Sample T-Tests of Progress Within Each Group 
First the distribution of scores for each group: 
Control Group Tech-Rich Group 
Figure 32. Distribution of scores, grade 3 
mathematics (traditional classroom) 
 
Figure 33.  Distribution of scores, grade 3 
mathematics (technology-rich classroom) 
 
Control Group 
Figure 34.  Distribution of scores, grade 3 
reading (traditional classroom) 
 
 
Figure 18.  Distribution of scores, grade 3 reading 
(technology-rich classroom)
 
EFFECTS OF SUMMER SCHOOL AND EDUCATIONAL TECHNOLOGY 
 
57 
 
Control Group Tech-Rich Group 
Figure 19.  Distribution of scores, grade 4 
mathematics (traditional classroom)
 
Figure 35.  Distribution of scores, grade 4 
mathematics (technology-rich classroom) 
 
Figure 36.  Distribution of scores, grade 4 
reading (traditional classroom) 
 
Figure 37.  Distribution of scores, grade 4 reading 
(technology-rich classroom) 
 
 
 
Control Group Tech-Rich Group 
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Data Interpretations 
 
Figure 38.  Distribution of scores, grade 5 
mathematics (traditional classroom) 
 
 
 
Figure 39.  Distribution of scores, grade 5 
mathematics (technology-rich classroom) 
 
 
Figure 40.  Distribution of scores, grade 5 
reading (traditional classroom) 
 
Figure 41.  Distribution of scores, grade 5 reading 
(technology-rich classroom) 
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I have gathered from the interviews, observations, and statistical tests that having 
technology in the classroom is essential for student learning and growth.  Teachers who 
have SMART boards in their classrooms and student laptops available use these tools on 
a daily basis.  Doing so increases student engagement.  Also, having technology in your 
classroom lends itself to the natural incorporation of those 21st century skills into the 
curriculum.  This also leads to a higher level of learning and thinking, and allows the 
teacher to use different teaching styles more easily.  Therefore, there is a good chance 
that all of the students' different learning styles will be met in some way. 
On average, most students in summer school saw growth.  That means that almost 
all of the students who attended the summer school program benefited academically.  
When comparing math and reading, we did see that attending summer school had a more 
positive effect on mathematics, which is a trend reflected in other summer school studies 
(Cooper, Charlton, Valentine, Muhlenbruck, & Borman, 2000).  Also, the students 
enrolled in the technology-rich classrooms displayed more growth than the students 
enrolled in the traditional classrooms, especially in reading for the summer school 2011 
program. 
The data did show that using technology in the classroom every day does benefit 
our lowest-performing students.  This supports the research that shows that technology is 
an important educational tool.  It gets the students excited about being at school and 
meets all different learning styles.  Incorporating technology also lends itself to a more 
flexible style of teaching.   
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The tests in the Results Summary section are additional tests to see if there was a 
significant change after attending the summer school classes for both types of 
classrooms.  As you can see, the hypothesis was partially supported.  
Table 20. Paired samples t-tests for change in MAP scores for grade 3 
* p < .05. 
**p < .01 
 
In Table 20, when comparing third-grade students’ math MAP scores from the 
spring to the fall, there was a statistically significant increase in test scores in the tech-
rich classroom. In the spring, third graders in the tech-rich classroom scored about 176 
points on the math test and about 181 in fall, an increase of about 5 points.  When 
comparing third-grade students’ reading MAP scores from the spring to the fall, there 
was not a statistically significant difference in test scores in the tech-rich classroom.  In 
the spring, third graders in the tech-rich classroom scored about 175 points on the reading 
test and about 177 in fall.  This is an increase of about 2 points—an increase, but not a 
statistically significant increase. 
 
 
 Spring(pre)  Fall(post)  
t(df) 
 
 
M SD  M SD P 
Mathematics 
Tech-rich 
Control 
 
 
175.67 
175.50 
 
7.11 
6.54 
  
180.83 
178.91 
 
4.97 
5.12 
 
-3.46(11) 
-1.77 (11) 
 
.005** 
.104 
Reading 
Tech-rich 
Control 
 
174.58 
174.46 
 
5.23 
5.27 
 
 
 
 
176.92 
175.69 
 
3.94 
4.07 
 
-2.401(11) 
-1.74(12) 
 
.035* 
.108 
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Table 21. Paired samples t-tests for change in MAP scores for grade 4 
 Spring (pre)  Fall( post)  
t(df) 
 
 
M SD  M SD P 
Mathematics 
Tech-rich 
Control 
 
 
184.64 
176.45 
 
7.37 
5.92 
  
189.55 
179.09 
 
4.59 
5.34 
 
-3.26(10) 
-1.37(10) 
 
.009** 
.202 
Reading 
Tech-rich 
Control 
 
183.73 
185.36 
 
5.61 
5.03 
 
 
 
 
187.18 
188.36 
 
4.09 
2.73 
 
-4.03(10) 
-2.97(10) 
 
.002** 
.014* 
        
* p < .05. 
**p < .01 
 
In Table 21, when comparing fourth-grade students’ math MAP scores from the 
spring to the fall, there was a statistically significant increase in test scores in the tech-
rich classroom. In the spring, fourth graders in the tech-rich classroom scored about 185 
points on the math test and about 190 in fall. This is an increase of about 5 points.  When 
comparing fourth-grade students’ reading MAP scores from the spring to the fall, there 
was also a statistically significant increase in test scores in the tech-rich classroom.  In the 
spring, fourth graders in the tech-rich classroom scored about 184 points on the reading 
test and about 188 in fall.  This is an increase of about 4 points, which is a statistically 
significant increase. 
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Table 22. Paired samples t-tests for change in MAP scores for grade 5 
 Spring(pre)  Fall(post)  
t(df) 
 
 
M SD  M SD P 
Mathematics 
Tech-rich 
Control 
 
 
201.08 
202.08 
 
5.35 
3.53 
 
  
205.92 
206.00 
 
4.41 
3.13 
 
-3.83(12) 
-4.27(11) 
 
.002** 
.001** 
Reading 
Tech-rich 
Control 
 
203.77 
202.92 
 
4.78 
3.58 
  
207.54 
206.17 
 
3.93 
3.10 
 
-4.748(12) 
-3.930(11) 
 
.000** 
.002** 
        
* p < .05. 
**p < .01 
In Table 22, the mean MAP scores of the fifth-graders in both the control group 
and tech-rich group are compared to determine whether there is statistical evidence to 
support our hypothesis.  In mathematics, there was a 2.27-point difference between the 
mean score of the control group and the tech-rich group.  This further supports our 
hypothesis that daily technology use enhances student learning.  However, in reading, the 
mean difference between the control group and tech-rich group is 0.45, which is not a 
significant difference.   
Table 23. Independent samples t-tests for differences between control and tech-rich 
classrooms grade 3 
 
 Control  Tech-Rich  
t(df) 
 
 
M SD  M SD P 
Mathematics 
 
3.42 
 
6.68  5.167 5.17 -.718(22) .480 
 
Reading 1.38 2.60  2.33 3.37 -.792(23) .436 
        
* p < .05. 
**p < .01 
Notes.  Means are change scores from pre to post test.  
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In Table 23, the mean scores of the fifth-grade MAP scores of the control group 
and tech-rich group are compared to determine whether there is statistical evidence to 
support our hypothesis.  In mathematics, there was only a 0.93-point difference between 
the mean score of the control group and the tech-rich group.  In reading, there was only a 
0.52-point difference between the mean score of the control group and the tech-rich 
group.  Therefore, there was not enough evidence to support our hypothesis in this case. 
Table 24. Independent samples t-tests for differences between control and tech-rich 
classrooms grade 4 
 
 Control  Tech-Rich  
t(df) 
 
 
M SD  M SD P 
Mathematics 
 
2.64 6.41  4.91 1.50 -.928(20) .364 
 
Reading 3.00 3.35  3.45 2.84 -.343(20) .735 
* p < .05. 
**p < .01 
Notes:  Means are change scores from pre to post test.  
 
Table 24 compares the mean scores for the difference in the change scores on the 
reading MAP test in grade 4 between the tech-rich and control classrooms.  There is a 
greater change in scores from the pre- to post-test in the tech-rich group than in the 
control group. 
 
 
 
 
 
 
 
 
 
Table 25. Independent samples t-tests for differences between control and tech-rich 
classrooms grade 5 
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 Control  Tech-Rich  
t(df) 
 
 
M SD  M SD P 
Mathematics 
 
3.92 
 
3.18  4.85 4.56 -.586(23) .563 
 
Reading 3.25 2.86  3.77 2.86 -.453(23) .655 
* p < .05. 
**p < .01 
Notes:  Means are change scores from pre to post test.  
 
Table 25 compares the mean scores for the overall difference in the change scores 
between the tech-rich and control classrooms on the MAP test.  There is a 13.82-point 
difference between the control group and the tech-rich group, a statically significant 
difference that further supports our hypothesis that students enrolled in the tech-rich 
classrooms made greater improvements on their MAP post-test when compared to their 
MAP pre-test.         
The paired samples t-test did not show a significant change in the control group 
(non-technology), but did in the technology-rich group.  In the independent sample t-
tests, we compared the means of two independent groups in order to determine if there 
was statistical evidence to support our hypothesis.  We did see larger differences in the 
technology-rich group compared to the control group.  However, that difference is not 
considered statistically significant, which may be due to low sample size.  Again, as we 
review the tests, there are gains in the technology-rich group; however, the only reason 
that some tests did not show a larger difference was due to high variability in the change 
scores and low sample size within each comparison.  However, the lasting question is 
whether the amount of improvement for each group is enough to be considered 
statistically significant?  The answer would be yes, because as you can see, the 
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improvements in scores were statistically significant only for the technology-rich group 
in math and reading compared to the control group.   
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SECTION FIVE: JUDGMENT & RECOMMENDATIONS 
Overall I think there is significant support for my hypothesis that utilizing 1:1 
technology has a positive impact on student achievement.  The data is quite convincing 
that the technology-rich classroom is better for furthering student progress.  When 
significance was not achieved, this was typically due to small sample size, but even in 
such cases the trend pointed in the direction that was predicted.  In general, the NWEA 
achievement scores did improve for students who attended summer school.  However, 
this was not the case for every student.  The largest increase in student growth was shown 
by students who were enrolled in summer school and placed in technology-rich 
classrooms.  Therefore, I do believe that using technology in the classroom does 
positively affect student learning.   
Our district has five schools. Currently our district is 32.3% low-income, and this 
number has been increasing steadily every year.  The school with the highest percentage 
of low-income (59%) has the most students who attend our program. The school with the 
lowest percentage (10%) has the fewest students who attend our program.  Therefore, 
when reviewing the students in grades three through five and inquiring about 
participating in the free/reduced lunch program or fee waiver, the actual percentage of 
students is 76%.  I believe that if we give every student their own technology device, this 
will begin to “level the playing field” for every student, no matter what their economic 
background may be.  Therefore, school programs will be equally effective for all ranges 
of family income levels if the student is enrolled in a technology-rich classroom.   
Low-income student growth varied greatly for students enrolled in a traditional 
classroom.  Growth was based on several factors, which included student attendance.  
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The tests in the Results Summary section are additional methods to see if there was a 
significant change after attending the summer school classes for both types of classroom.  
As you can see, the results partially supported the hypothesis.  
Moving forward, I do believe that every classroom utilized in the summer school 
program should have 1:1 technology.  The current educational system can facilitate many 
adjustments to accommodate developments in society. However, implementing 
widespread educational changes necessitates a cohesive collaboration among school 
districts, community residents, and governmental policy makers.  Our country should 
improve the educational system by increasing the summer school programs that are 
available to communities, integrating relevant technological devices into the classroom 
settings, and by accommodating the 21st century technological advancements to 
maximize the performance levels of students and the quality of society.  
Moving forward, I do believe that every classroom utilized in the summer school 
program should have 1:1 technology.  The current educational system can facilitate many 
adjustments to accommodate developments in society.  It has been proven that if 
technology is used correctly in schools, it will help prepare students for their future 
careers, which will inevitably include the use of wireless technology.  By integrating 
technology into the classroom, we can reach and accommodate diversity in learning 
styles.  By using 1:1 devices, we are engaging students in a different way than traditional 
classroom teaching.  When integrated into the curriculum, technology can enhance 
classroom instruction and reinforce the skills taught in each lesson.       
However, implementing widespread educational changes necessitates a cohesive 
collaboration among school districts, community residents, and governmental policy 
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makers.  Our country should improve the educational system by increasing the summer 
school programs that are available to communities, carefully integrating relevant 
technological devices into the classroom settings, and by accommodating the 21st century 
technological advancements to maximize the performance levels of students and the 
quality of society. 
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Appendix A: Classroom Walk-Through Tool 
 
Classroom Walk-Through Tool  
 
 
Date: Grade: Course/Content: 
Time: Subject: Focus: 
 
21st Century Skills (check as appropriate) 
 Critical Thinking & Problem Solving  Accessing and Analyzing Information 
 Collaboration & Cooperative 
Learning 
 Curiosity and Imagination 
 Initiative and Entrepreneurialism 
 
 Effective Oral and Written 
Communication 
 
Identify Grouping Format      (If paired or small groups, please check based on Ability or 
Random/Interest/Learning Style) 
 Whole Group 
     
 Individual 
     
 
 
Paired groupings based on:  
                         (check one) 
 Ability           Random / Interest / Learning Style 
 
 
Small Groups based on: 
                         (check one) 
 Ability     Random / Interest / Learning Style 
 
SMART Board    ____ Present   ____ Not Present   
 
Identity Levels of Learner Engagement 
 Engaged: Most students authentically engaged 
 Compliance: Students are willingly compliant, ritually engaged 
 Rebellion/Retreatism: Many students actively reject the assigned task or substitute other activity 
 
Type of Instruction 
 
  
 Direct: Explicit teaching of a skill-set using modeling or demonstration (teacher-centered) 
 Indirect: High level of student involvement in observing, investigating, drawing inferences from 
data, or forming hypotheses (student-centered) 
 Interactive: Discussion and sharing among participants (student-centered) 
 Independent: Planned independent study by students under the guidance or supervision of a 
classroom teacher (student-centered) 
 Experimental: As a cycle consisting of five phases—experiencing, sharing or publishing, analyzing 
or processing, inferring or generalizing, and application (student-centered) 
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Appendix B: Staff Interview 
Staff Interview 
September 2011 
Thank you for participating in my research study.  Data collected from this survey will 
remain anonymous and utilized solely for the purpose of dissertation research. 
1. What grade did you teach this summer? _____ 
 
2. Is this your first year teaching summer school?  Yes        No 
 
3. Did you have a SMART Board and/or student laptops in your classroom?   
Yes      No 
 
4. If so, how often did you use your SMART Board and/or student laptop(s)? 
 
5. Did classroom technology help you incorporate the 21st century skills into 
the curriculum? 
 
6. Please tell me what you think the excellent qualities of our summer school 
program are. 
 
7. Please share with me the areas that you believe need to be improved in 
regards to our summer school program. 
